Abstract. The problem of the approach to the geostrophic wind is solved assuming that the exchange coefficient is proportional to the one-third power of the rate of dissipation of turbulent energy. Reasonable agreement between the predicted and observed values of the surface stress, surface wind direction, and height of the layer of frictional influence is obtained when the size of the eddies is assumed to become independent of height at a relatively low level. The predicted vertical distribution of exchange coefficient is qualitatively in good agreement with that observed at Leipzig.
It is the general purpose of this paper to present a theory of the distribution of wind and turbulent exchange processes throughout the entire layer of frictional influence in the atmosphere and to compare some of the predictions of the theory with observations.
In approaching the problem it is expedient to simplify the atmospheric boundary l•yer by assuming that the mean motion is in a steady state and is entirely horizontal and uniform at every level, and that within this layer the density may be considered to be independent of height. The equations of horizontal motion then A rather complete theory of the wind distribution has been offered by Rossby and Montgomery [1935] . By combining a Prandtl-type surface layer with a logarithmic spiral solution reached earlier by Rossby [1932] , the authors were reasonably successful in predicting the speed and direction of the surface wind from a knowledge of the roughness and pressure gradient at the surface. It appears that the pre-dictions of the angle between the surface wind and geostrophic wind are generally too small, but the proper interpretation of wind data is difficult. A similar type of patching together of a surface layer in which Kibel's solution is characteristic with an upper layer in which an Ekman solution prevails has been carried out by Yudin and $hvctz [1940] .
The We have seen that it is necessary to limit the size of I in the free atmosphere. It is almost impossible to determine this distribution by direct observation, because the distribution is critically dependent on an exact knowledge of the geostrophie wind at all heights. The latter cannot be determined directly with sufficient accuracy, so recourse must be made to the wind profile itself. Lettau [1950] has described one way of doing this. Attempts by the author to use this and another method on observations from several different sources have yielded a bewildering variety of vertical distributions of l. The most common type of distribution is an increase up to 200 or 300 meters followed by a more or less constant value, usually of less than 100 meters, at higher levels. This kind of distribution results from Lettau's analysis of the Leipzig wind profile (Fig. 2) 
